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Cast-iron worms and wheels will run satisfactorily under certain conditions,* but a worm of a steel which case-hardens well, engaging a wheel of best phosphor bronze, seems to give best service. Properly designed and installed worms and wheels show high efficiencies, f Particular care must be taken with the thrust bearings.
Since worms and wheels are simply spiral gears in which one of the gears has a very few teeth, all of the general formulae, relating to di, D2, a3, a.2) p, etc., developed in the preceding sections, are directly applicable in their design. However, as worms are frequently cut in a lathe (like screw threads) and worm-wheels hobbed, it is the axial pitch of the worm, equal to the circumferential pitch of the wheel, which is of importance rather than the normal pitch. This " lead " must then have -a value obtainable with the screw-cutting gearing of the lathe. It is therefore practically more convenient in the design of worms and wheels to follow the method illustrated by the following problem:
228. Problem.—Two shafts about 10 inches apart and at a right angle with one another are to have a velocity ratio of 20 to i. The worm-shaft makes 300 revolutions per minute.
Since the velocity ratio is 20 to i, the wheel will have to have 20, 40, or 60 teeth, depending upon whether the worm is single,-double-, or triple-threaded.
If the shafts are 10 inches apart the greatest allowable pitch radius of the wheel will not be far from 8 inches; 50 inches may be taken as a trial pitch circumference of the wheel.
With a single-thread worm this will give a circular pitch of !$ = 2| inches. With a double thread the circular pitch would be |$ = ii inches.
* Stribeck.   Z. d. V. d. L, 1898.
t See further Kenerson, Trans. A. S. M. E., Vol. XXXIV. Also Bruce, Proc. Inst. M. E., 1905.

